APPARATUS AND METHOD FOR MEASURING CULTURED STATE OF PLANT CEI 



Publication number: JP2004101196 

Publication date: 2004-04-02 

Inventor: KATSUMATA MASAKAZU 

Applicant: HAMAMATSU PHOTONICS KK 

Classification: 

- international: G01N15/00; G01N21/27; G01N21/64; G01N33/48; 

G01N33/483; G01N15/00; G01N21/25; G01N21/64; 
G01N33/48; G01N33/483; (IPC1-7): G01N21/27; 
G01N15/00; G01N21/64; G01N33/48; G01N33/483 

- european: 

Application number: JP200202591 84 20020904 
Priority number(s): JP200202591 84 20020904 



Report a data error here 



Abstract of JP20041 01196 

PROBLEM TO BE SOLVED: To provide an 
apparatus and a method for measuring the 
cultured state of phytoplanktons capable of 
easily measuring the relation between the 
number and density of live cells of the 
phytoplanktons. 

SOLUTION: A liquid contains the 
phytoplanktons, and a container containing the 
liquid is installed at an installing part 28 in a 
cabinet 20. The liquid is irradiated with 
measuring light from a light source 10 to 
measure the absorbance of the liquid or the 
luminous quantity of scattered light by a first 
measuring part 12. The luminous quantity of 
delayed light emission generated from the 
phytoplanktons by irradiation with the 
measuring light is measured by a second 
measuring part 14. The measured absorbance 
or the luminous quantity of the scattered light 
and the luminous quantity of the delayed light 
emission are transmitted to an analysis part 
16. A computation part 38 in the analysis part 
16 determines a correlation value by 
performing prescribed operation based on the 
luminous quantity of the delayed light emission 
and the absorbance or the luminous quantity 
of the scattered light. 
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[ 0 0 4 0 ] 

* t* > s>J»gpi 8 « ; km 1 0 tt&ytiE zmmmmtrnm? % * cmcio, « « 1 0 
«f§ftf s (s 1) o jtj® 1 a tf&yer z £ 1 so £ as 1 2 itrnftcossLytm^rcttmn. 

)t©^I?igtS (S2) o 31 l fflj£» l 2 ttSLft©3te«fc 

BB-T«1»IB*IHii»3 8tea6ffi-r* 0 ^<Df£ N *JW&i8ttttSl0©Jg*t*ff±S4i:S 
SiJ®ffl^^i!l«-r5 0 cncj;^ )tSl 0(iH)t*f?itt5 (S3) o i:ct, s 1 A- 

6 s 3 © jq 3 « , *»isifca*-3Ttt!)jgi,fTtonTfej:i,'» 0 

[0041] 20 

« yt ± » s *J»»i8tt->-v?*3 4*H»fl5s*«*j»e**2i<iT*. cntcfct) 

> ->+7J!3 4ttHlftti ( S 4 ) „ v- * -y * 3 4 # R » ft ? £ £ , 31 2 $9 5£ gp 1 4 « 

aj£fe3fc©ft**w:£-r* (s 5) . w s « , sg 2 $1 £ 35 1 4 & , iaffi»«©)t«k:BB-r 

*««%Mcaas3 8k:a6«-r«. ^ © tHISi SB, * -y * 3 4 % Si ft ft£ -£ 3 0J 
Ctlti^ ^vv*3 4ki:Hftff-r* (S6) „ S 1 £ 

S6©5ttiati, 1fiSI5Jfc:igoT»t)3lLfi L totlTt>iV- 0 f lt > WffigP3 8ti, 85ft«[ 

%rcit%i%Lyt<Dy£mtmm¥£yt<Dft.mtiz&~3^T, mm&7 ? > ? v v©w ftttJBtc *b 

13 T 3 *I H (il £ * # £ (S7) o 
[ 0 0 4 2 ] 

fflHHi#*«>6ftSfcs C tt ffi 4 OtifflMfi^gEISb (S 8) , a^gP4 2 12 S 2 *l fc 30 
fill^S^tS (S9) „ cilT'Oiitt^ 09 *. tf » iffi±ic8a?fnfty77fc, IE 
Is <* ft fc S BUI :/ o -y h LTRb^So ? LT> — 3§©&JiJ±IST-r£>o 

[ 0 0 4 3 ] 

m It , f2«S|54 0k:E1g^n§o c © # . f&@fcKtt2FttfcffiBHiU:» r8 £ £ ft ft , 
& , IE tg SB 4 0 « , HCtHSS38fc*J66nfefflBBffi*)B^SS1l-r*ci:i:3a:S 0 g: fc . 

[ 0 0 4 4 ] 

* . 04feirf|5^#,llT, R ft ft ffi , MftiS*J:tf3i«fSftiifc:M-3^fc»Ef*© 40 
aj ^ & II £ tj; "T „ I4tt> ffi ^ 14 ^ > > b :/© £ ffl i§ £ t? ffl # ti # 1 0 0 % © i& # 

i:, fflfett^ , -7>^h><D5E«BflS*-&tf#J^*W5(ri 0 0 % © M # t © 2 lg © r& ft © ffl 
L 7 *5 % (a) {±K7tSiiC10-^TfflSLfc^S*^b, (b 

) tti3tati-j^T«)iLftisjii*sLx (c) ttaat«)ttiiK:ii^^Tsoj6bfcig* 

£ fc «fc 5 t# £ 4a St ffi £ ^ L T v> & o 
[ 0 0 4 5 ] 

cdT-te, *i^i±:/v>^h>tLT^iffl3i»s©^v^u->x;£ffli,v ffi^ns^^v^ 

^t?&#£f#T^3 0 HTc. <&Km.f£T'lt. i$f*£&fi6 8 0 nm©ft*B8#tLfc«-&© 50 
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MS* M ft £ T It . iS(t(Clfi4 6 5 nm07t5Si»Lftl^ti5tt5iUI 

6 8 8 nm<D)t(!)^i^I£L, S M f§ ft & T* & , $| 6 6 0 nmffet)ai|4raW/c 
m 2 © ft £ 1 5 # ^ # & fr £ *t L . M&^Tf§;fr£l~2 0©&3:T©iI5Sfgft©ft 
» (#?&/£!>) *Sy^UTV>^ 0 
[ 0 0 4 6 ] 

04 (a) tc^TUdlc. ® ft * ?£ T- Ji , £ Hffl BS £ # tr f>J £ # i$ ff l 0 0%©&#©g5ft 
mitMO. 7 7 T-fc U > 9E «B IS €r # tf #J£-#«l£ 1 0 0 % ©®#©IRftgttft 0 . 6 2 T- 
& £ «, S fc . 0 4 ( b ) iciti^:, DtSt'ti, 4 ffl fl& * # »J # ft l£ l 0 0 % CD 

i£ft©ftM«&i. 5T-fe5o :o±9t, 95 ft & 8 *s £ tf ft 54 t- , ttWttT/^v* io 
h V©£5E#^©IE?lfc¥iJ5£7b<EfiT*&S, 
[ 0 0 4 7 ] 

CtltJitLT, 04 (c) fc^fi^fc, il ffi §£ ft & T* l± . £ *ffl BS £ # £? til £r ti l o 
0%©ig#fr£©a3£fgft©ft»&±2<J8 0 0 OT'&tK *E«BS*^tffR|-&tfS»ri 0 0% 
©«E{*fr&©iiaEf8ft©ft«»4*?l5 0 T* £ »3 , BkA/UISinftfroft, d © <fc 5 , 

[ 0 0 4 8 ] 

-ry^T-fco, (a) ttKftfti&fca^vTiiijgLfctt**^^ (b) itm^tmizm 20. 

-3V-»T«j£LfclS*%3*L, (c) (iIEl)tatS^^TiSLf;IS*^^UTt^ 0 
&Hte*^T\ SiWtffflBSM (x 1 0 OTjMM®./ m 1 ) * 3* b » jffilli^nfnoi 

[ 0 0 4 9 ] 

i*tt:/7:'*h>©£iffli&*^tr«^jbustfioo' i,*fco t fc, -r s ft 

[ 0 0 5 0 ] 

05 (b) t -T «fc 3 K . & ft i£ T tt » «flS«fi#5 0 0;>JfflB8[/ml*»j-e, If ft © 
ft««^»{c^ft L T £ t) N iffllS^gtf 5 0 0 7? *ffl AS ifc / m 1 W±fc * £ i: ^©Hljfctetf 30 
Jfflft*«|SO»ca&So C©<fc3t. ^ftST'ti, fflBffifi©.jE»fc»£#ffi8tT?*S 0 

[ 0 0 5 1 ] 

d 41 £ » b T , 05 (a) K ^ "T <fc 5 fc . 95ft S ?£ T- 1± , SfflBSSg£*fLT«Rftfi©<i# 
8BKSftLT^4. $ fc , 05 (c) Kit i 5 t> ii 5£ ft £ T* . &] BS SB S £ 3* L 

*flEOE»*ai3e^Brii6T**o tcteu. c d t « t> n fc % # it ± m m * ^ ts m & # s 

gl 00«OfeOT?fc5, ftfflJfi*»£JBST*e:i:tfT*ja:V'iB5E38fti*T*«, £ *ffl BS 
feitfJESBfiOS^^^trJKftOttflaiKflE^IESSfcaije-r**! £ t± B ft T- £ £ „ SE?T, 

LTV^tttftS. 40 
[ 0 0 5 2 ] 

s^t< e5ftatf^xTtiaft©fta («t> tsfsiftatffc-t*,, ) £n-$j-r3d i:*c«fc 
ts. c d t* « . »iLftat±ffifeiitisaBas^*ffim©aysft*M cm£,©-t?;i/rt£aa§-f 

3 © f{ SL ft . SflSft©jt?T^(R3fc«LT9 0fiSI(Ri^{c^SLrcft-trv9--T-l^tli.L 
fcffi i: Lfc„ co^rffiW^fctfiStaftBOJIBSti-lttWaftfta* • «*©80MttT?fc 
ft tf i v o 
[ 0 0 5 3 ] 

I6tt, &aft«i:ifflB&M©H«%aLfc:^7T-£3o i6 fev^T, tfc&ft« (68 

0 nm) ti. — ^6*){cft-&^t^:?T3ffl^l^Ba^Sl/>ftSilR?r^O&STfeS6 8 0 nm© 50 
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»fi03t*jWS«fcbfc»^'0*S*"e**e £ fc * 0 6 33 ^ T , tfc a ft » (7 8 0 nm) 
tt\ — tt»te«»tt«IJia36l < 3te!R'R*»fc*^ift5"P*S 7 8 0 nm©SSO«^iS^t 

B§ SB 'ft K ffi M fc 3 <r i: fc> 3 <> coftft, tt*©*6»fi<o»aft**fr«|-rsc:fcfc 
J:oTt,»llfi«*W-a|-rSi:fc*«T?**. 
[ 0 0 5 4 ] 

07 (a) &tf (b) 14, *»ll!Si:5E«IJfifcfi»t«»a3t«©tr«tt**^LT^S. 0 
7 (a) 14 x «*&14ifflB&*<SSl/'>3teSRlR;&it06 8 0 n m ©MfiOJt^ J: L fzm^<D 

^St'feS. 07 (b) 14. M»tettft**tt»iK*#fc4t/W8 0nm©»g©)tt;&aiJ£ 

07 (a) t8^T, SflBtttrtl^tfBffl OOXOjt#ORfl,3tltt7 9. 5T'S 
t) , 5E«BB*«-tfW-&*'S*£l 0 0%<D$E#£>gt B « 6 3 . 8 T'$5. 07 (b) tC 
33 T , SiB*dtfM^tfStf 1 0 0%O»»Otta3tStt3 6. IT- SO, ?E ffl fl§ # 
*&il**Stf 1 0 0%OSfliOfl[a,»lii2 6. 8 T* & 3 „ 0 7 (a) Rtf (b.) OS 

-r*aiu±, ®.yt&zm t mm<DM\n}*7ji Lfco fRa)t«*a^r* 

[ 0 0 5 5 ] 

tf**<04aiSO»J^tcWtSffiSI?;St^7 7T'$S„ @8£S^T, #f $i (4 £ *ffl BS 20 
C 0 0 5 6 ] 

CciTtis * tt 7 7 :x * h 2s £ L t !k n g S'M o <f y * y 3/ * * Jl t,> % ffl * it :/ 7 y » 
h>««*iStifc*** 1 0#M3llt»TSCfcfcJ:&5E*HlS*^€r*J##«tfl 0 0%O 
# £ f# T , ^-oaEftfc^WBSJ&^trtll^^s^i o o%ol*tl^t5i:i:(cit)i 
fifcffl^Slftt»T^«. Sfc, 95 ft ft S; 33 i: d r iSSE!3!fti4E33l , >T, RtttiXOifi 
5. & ft ^ ti , 0 4 4#MLTSIiLftt<Dili:T'$5. & 3s , *ffl B§ ?B ft « , f^Tco 

[ 0 0 5 7 ] 

0 8 ^ "T .£ -5 , ffiflitt, JK(*:^<0^»flS©iiJ-e-^SEl/M5iflS^fiI*SL> ^MM<D 30 

* o 

[ 0 0 5 8 ] 

0 9 14, tf*ttt«t«fiB8ffi4/Tt^7 7-P*5. 19 tfe^T, StUm^lf*** 

JBO-f VS/X«fflV»T^4. ©ftft£33 J: !>'i§Sfgft?£ tfc^T, MlftS^ 

© & fi , & ft « 14 . 04^#,iLTia^Uftfeff)i:|^i;T*£5o 
[ 0 0 5 9 ] 

i9K^tJ:9C, ffl H 1B14 . aiEftff-pfeSli^fctti 0 5 0 0 i,|^i^^U & g 40 
*ttf*5l*t» 2 3 0 0 tf^fl*SLft, t, *S B8 fit 14 , SI^lOgL 

[ 0 0 6 0 ] 

c©^i6, iiifsfx»4 2icbi i otst &mmi±. 

£ 5 14, aStey^ y * hy©«f*ft*IIfc»fit5CJ:* l ?*54?lcft5. 
[ 0 0 6 1 ] 

otc^-f^vyjcfci^-r. ^i4ti©ftft%^L, J&tttesaigftcoftM^SL, fiHffl® 



FP04-0406-OOHP Search Report(2005/3/8) 2/4 



JP 2004-101196 A 2004. 4. 2 



BSftLTl/^^i: t*35l/T^5. - 7? > gftfg^^t^oKSL & £ & ft JB 

ftboofe^c i:5:SLT^I. 0 C © <fc 5 £ , mmnfemmz m z.nm 1 o ic^? ? ? y 
o t§ n <i o « & & % aa^^ioT?#p.n^«fa^©^»i:Sffi^) i eo^a^tcs^v^T^' 

[ 0 0 6 2 ] 

ifi^o^itfiis^ns. sttigp 3 8 ic a *> ttttu&ow j& easterns r 

[ 0 0 6 3 ] 

t: tz , * * «g « T* . tt * 2 0 fg fc tt , # m 1 0 % 5BlWJ£»12*3«fctf$li2W£*l 

^laiJ^gPl 2 33 <fc 31 2 PJ S SB 1 4tft#2 0»*>6O)t*«aLTL* Uktf 
BSik?hSCtt55 t S£oT, ttft k: J: * « £f»* ©ffift * B&ifc T « c # T 2 * 
[ 0 0 6 4 ] 

«s £IBfta*«*T|iSLfcfiSi:fc*o "T £ 15 , fa N <B tt . £*fflBS^;££*fflflS3&T'ISfcL 
fcffifc}K#©£***C;fcfiSJ::8:«. C © «k lz # $ n S fit ft tt 7 9 > 9 h > © 5fe 

aBB§£5ESBBSfc<DfiJ-&#BJi5it;:&S s ffi ft 14 7 -5 > * h y<0f*«!l* i ») HWfcfflSt 
Stttftf 5. 30 
[ 0 0 6 5 ] 

s . *^ss®ffiT*ii, ffi it a& 4 ok:)ei^BBii«tifca»offinffi*«^jsaP4 2 &c s * £ 

[ 0 0 6 6 ] 

[ 0 0 6 7 ] 

2 HfiS^ffi) 

# , ifttt77>^ 1- VOW ««lffl^Si©^2Hffi»ltO^TilSt5o HI 1 40 
«s *fgB£©gi2ll;6&Mk:&£;|ift14:/^v^ h:/©W«ttt6a!l£8«©*lJS!tHT?*S 
o £2£gffi7£ggk:ft£l?j£tfjB£l££EB(i. iSg?gft^a{*2 0F l 3t*AL»5lifiiti:L 

[ 0 0 6 8 ] 

Wf£#M£^B2ti. iftIAa!4 6?:tLTV^. fg{*«ASI34 6 {i. I3i2 4 
7-f*>3 0fc. ff<*20tC^lt^MgP2 4 ty J 3 0 k corsicGLW-t Zfam&ft t. 
T'Ml&Z t\Zo l2lt)gfiO7'f;l'^3 0tt 1 Ift2 OOrtltf tLT^5frXti-> 
-;!/3i»5:^LTSf LTi/>5„ *HSSJgaS©MgP24(i, iAP 2 6 ^ffl 

1*2 0©rtIt^tt5^Xti->-;VSP#?:^LTffi«t5„ C *l 6 £ <fc »5 * 
y J 2 3 0 & £TSm & 2 4 lt&#m X & 4 6 t><Dm7k*W5 it? 2> £ ? left >) , f£ & * 50 
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[ 0 0 6 9 ] 

V * o C ft it , j£{*jJAgfl4 6#&te£:K ! et3fci6, 3fe * 1 OfcitfftlSfl^g&l 2 ft* 
ft l 80 £ SB l 2li, *ni(**<B5*«3ti:S*iT^3B:<tt % 7taate©»#teJ:>>afc{* 
[ 0 0 7 0 ] 

o *p e> ©ausettti.,. g§S*/r LTSE#fc:j»§l* £ ft* c £ ft<& < ASIC IS m ?ns c £ t & 

3 o 

[ 0 0 7 1 ] 

w±oi5t, **«s«sRfc ±ntf . ft i nmrnm t mm k , *§^147^ h vo^shb 
c ft* t- # & o 

[ 0 0 7 2 ] 20 
Sfc, *^fiSJ^«T'li. j£ & ti , iAP2 6^5,1*2 0rt(Ciltc,n?-;^ftiAai4 6 
fc»i»tl5Ci:fcS:5. &&j»Ag|54 6«. IS2 4KTIAP2 6*fflgLftttlTtt 
fi7k?nT^5„ g; fc, K * 2 0 ft , ft m 1 0 , ft 1 MO M 1 2fe«ttfSB2W^»l 
4*iR»6nT^5. c © fc «k Mfc1I{*2 0rt»«:«tt*AftSCi:T** $0 S £ fr 5 c 

k&r-z, m ^ # ?t a tu © it 31 # m m it £ ft £ „ ssttt, ft a 1 oi>6o»£jtH;, ^ 

[ 0 0 7 3 ] 

& t , m <®)& 7^ > i v z/ © w f8.vtmmj£&M ©ft 3 uss mmic -z> ^ x mm? 3 . 01 2 30 

o 

[ 0 0 7 4 ] 

W#tt»«J£«H3ti» ff#2 0**4>fcf8:T«LTffl^St>©T*;fctK K (* 2 0 © fl- « 
ft* 6 rt»^oa7k*B6±r S ± 3 tlfiKS ntv^. ft 3 HSfUB8g©ft 2 8B5£ 

SB 1 4 tt , 7^;b^3 Oti 01ftIASP4 6^e,fiD${i:©iA^Ki±SnT*>), g # 
2 0^gPA^Olft(?)SAtffift2 OafttioTiiJnT^So 3: 7c , ft iip 1 0 *5 «fc 
tfft 1 SOSSB 1 2 f ti|*A'K*iIJ:?nT^§A\ Xtt, ftaittO»#fcJ:!) 

s*©iA*«i»its.nT^5 0 cne^io, ^11 0, ft 1 ayssis 1 2fe«ttfft2ga^ 

SB 1 4tt, ttflc2 0rtKIS*;£ft fctt iT-fg^tlTI/^iltti&^o 40 
[ 0 0 7 5 ] 

« ± <D J: 3 fc , *^6SiB^tcJ:ntf, m 2 mffi&M £ mmiz , ffi^S^vV^hv©^^ 

KittSuttfff, f§ # tc *I §S fil £ * ft £ d ft<T- # s Mfcte:/^ > * h Wdc^ffi 
*J:0W»fcSBIS-rac:4:*«-e#a o $ fc . {£ffl«{iffllHffi©ffit£fre,Wj£#ffift<IUfcL 
ftX(ii»T'S5f ©f^^f 5ct^T-?, ft % 14 7 ^ V * hVOWfigtctgiLT^cli: 

[ 0 0 7 6 ] 

* fc * * £ ft Jg MS "?? 14 , Hffli*'Sft$:l*2 0^CAn%< tfe, tt#2 0£7k<£{ctt 50 
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^ m m it ? ti s „ 

[ 0 0 7 7 ] 

&*5. * H AS J£ T* 14 , Mte7^>*}-V©W$:bc^Jll£S«3t4, MWnH?^ > 5 h 
[ 0 0 7 8 ] 

it. *%®<Dm 4 mm&nic & zmvbq?^ hy©w ««nsgi©iiif$5 

10 

[ 0 0 7 9 ] 

m titttmm&mw 4.it ^ m#mx® 4 e cii^ n £ « *s s& 4 8 tiiBKs 0 ^slt 

^ £>„ «tei84 8»4»ftj»X»4 6fc«Efl:*«t&r*t>OT&?)x »tt»50ii«ftWA 
V*h>0*i*fj5IStiii:tjS«iftTvx5 0 C © 46 , & ft j» ASP 4 6 fc it m ft ft 
[ 0 0 8 0 ] 

W±Oi 3 K, *S*lSSJ£^fc:J:ft{f, %2Hfl&j&tt£|qtttc % ffl^tt^^v^h>©^«B 

j^a, aue*ff ^tttoffiijviB'jRftsns «k o t»sis**« 

[ 0 0 8 1 ] 

<P5»*IAS4 6^'\iHa«tl8CJ:k4«. C © 46 . «<*i»A»4 6rt'\©«ft© 

«i6i:»afc*apate-r*ct*«T#s 0 «6t, & ft a© a as 4 6 « uses 4 8 * u 

i: # Rl t& t & £ . ■ 

[ 0 0 8 2 ] 

xic mtonzf? h zs<owmvimwmmw<Dm 5 mmmmic-o^rmm-t * = 01 4 

[ 0 0 8 3 ] 

*£ttaBffl£fiH5fi. SlB*2 0afiitfS'2B*2 0b*tlT^S. 31 1 ff ft 2 

0 a t4 . }fc » 1 0, Jg 1 SO SB 1 2*J:tfSl«ftilX»4 6a4f C © ft 46 40 

> fg l Eft 2 0 a T*(4, fcteifc & ft ©?■£«# SOS;* c £ ft § 0 $f c% fg l 

E ft 2 0 a fc tt , 3!l«#*Xi!4 6 afciat5ftJSB4 8*«Sa?hr^4. £ © « 

*sgg4 sit, mmm ic feggjntt^. 

[ 0 0 8 4 ] 

^28*2 0 btt, ft® 1 0 . 7^;H30, *ftft^?fe 3 2 . 5^+^*3 4, |g 2 M 
SP1 4334tfgI2&ft»Agl54 6 b£*fLT^3„ C © ft 46 . $ 2 1ft 2 0 b rtftt, S 
SE«)te©Jt»W»SSn«c:i:4:fts 0 $ ft . Sg2Sft2 0bfc:t4. Sg2&ft*A954 6 

£ . 

[ 0 0 8.5 ] <- n 
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2 & * WfiSt^ffiiOS^«5l±, 1 1 I(*iASP4 6 afeilf^2iftSA§P4 6 bCl 

It5S^?S5 2^WLTl^o C(Dfctf>, J8 M 6 © tt % 4 8^Mt^ 

1 ff 2 0 a©fgl&{*?lAai54 6 a fc «E A L te » . tt ft B 5 2*/TLTS2i*20 b 
<0^2?g{*»Agl54 6 btCj3itA-r§o SI2g{*2 0b*gittiJL/c&#;«. tij SS 5 0 £ ;» 

J&Wmxm 4 6 a, 4 6 bKifttfSlCAoT^SCfct^So 
[ 0 0 8 6 ] 

a ± <r> a 3 % -zmmmmic <t ft tf » ^ns&jgng^ngauc, tatt^^yi' h yota 

fc X & # t fc 3 ^ © fit *g * f# 3 c t # t- # , IS ^ 1± 7 ^ v * h>©WjSfc«:siT5c; 
*^t5, JStli^ ill ft % fr o tt © H # © * ft £ ft , fflV^4S«te±-3Til!l3£feS*« 
lf6"3l>TLS5 tl^fi^jlStS: fc T* * % V T ?V $ -< A tt ffl ff 3 CUT' 

[ 0 0 8 7 ] 

2: , # fi£ Jfc !8 T* « , «gl Oli, Sll#2 0 arttS2|f(:2 0 bfilCftlfni 
«- 6 ft, £lfftt2 0artTfttt©»&*3^tttta3fc©tt**«WS2rft, S2Ift20 

[ 0 0 8 8 ] 

(S 6 HMJg) 

ffiatt^^ h ^©fg«iisgi©s 6 mmmmirc^^rmwr * 0 b 1 5 

o 

[ 0 0 8 9 ] 

*J*«»a!l^(Sll6T?«. «#2 0rt-?ffl;£fcJg*fca<prftgfc38:^T^So C © fc & , ff 

> 3 50nm~7 5 0nmT'&£„ £©&SfBfflft©ft#?££Mi:Sgl*;*ft3i:, ffi^tt^ 

i«IS*,ff5Cfc««-P*«o ^ , 7t2g5 4t±, ff f* 2 O ft © 

[ 0 0 9 0 ] 

W ± © J: 5 fc: , *^l»JBffltcJ:fttf. SS2Hffi}Btt£|Sittfc % ffl^tt^^v^hvo^ffl 

[ 0 0 9 1 ] 

[ 0 0 9 2 ] 

(Jg 7 MM) 

o 

C 0 0 9 3 ] qn 
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^&Vimm^.^m7it. 1*2 ortt^ii 1 0, sia!i^gpi243<tt;^2a!i^gpi , 4^ 
fnfnissuv^. mm.(oytm 1 0 zn^tnt. m a © a§ 1 m s sp 1 2 o^f 

£*KR]LT^tte>*iT^£fr. JS^t 2 jffll ^ 1 4 ©^f nfrtJt |r] UTitt 5. 

tiTi/^o £©*§£-, » & © % l M £ tf l 2 (D^r ti^txit. ttfa-f Zftm l o e> © ft £ 

<£ sliest tz. ttf&aft ©fta^rasuKSosg-r * c t tfnrtgTfcSo £fc. «&©3i28g 
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